Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Executive Summary
High rates of unemployment remain a key policy concern across many European countries.
There is a large literature investigating the role of unions, taxes, and other labour market institutions in explaining variation in unemployment rates across countries. In a recent contribution to this literature, Nickell et al (2005) find that changes in these factors can explain about 55% of the rise in European unemployment from the 1960s to the first half of the 1990s.
However, it seems likely that changes in labour market institutions alone cannot explain the wide divergences in unemployment experiences across countries. For example, Blanchard (2005) argues that a complex interaction between institutions and other shocks provides an important part of the explanation.
In particular, conditions in the product market are also likely to play an important role. Theory suggests that product market competition is a key determinant of employment -in imperfectly competitive markets firms restrict output and thus employment. More intense competition pulls prices closer to marginal cost, increasing output demanded by consumers and, therefore, labour demanded by producers. A number of recent theoretical papers have emphasized the role of product market competition, as well as potentially important interactions between competition and labour market institutions. A recognition of the role of competition also lies behind many of the current attempts to reform product markets in Europe, including those laid out in the Lisbon Agenda and the Services Directive.
In this paper we investigate the impact of increased product market competition on employment and wages using data across OECD countries over the 1980s and 1990s. Our contribution to the literature is twofold. First, we use time-varying policy reforms to provide exogenous variation in product market conditions, enabling us to provide stronger evidence that competition increases employment and real wages than exists so far. We show that these effects have been quantitatively important in explaining movements in unemployment and wages in OECD countries over the past twenty years.
Secondly, we provide evidence that the size of these effects varies with labour market institutions. Theory suggests that the positive impact of competition on employment is greater where workers' bargaining power is high. The reason for this is that unions who care about employment as well as wages are constrained by the level of competition in the product market.
Therefore an increase in competition in an economy with both monopolistic firms and unions will lead to greater reductions in prices and greater increases in output than in an economy without unions. In contrast, under some conditions the positive impact of competition on real wages may be smaller when workers have more bargaining power, since the negative impact of competition on the general price level may be partially offset by a reduction in the level of rents captured by workers.
We use the substantial market liberalisations that have occurred across countries over the past two decades to provide exogenous variation in competitive conditions. These include reforms that reduce barriers to entry, tariff rates and regulatory barriers to trade, remove price controls and reduce public involvement in production. We find strong evidence that reforms such as these decrease the average level of profits in the economy, which in turn increases employment and real wages. The positive effect on employment is found to be greater, and the positive effect on real wages lower, in economies with greater worker bargaining power (those with higher collective bargaining coverage and/or higher union membership). To capture cross-country variation in bargaining power we use initial values of bargaining coverage and unionisation in order to mitigate possible endogeneity problems.
In the literature there is strong empirical evidence that labour market institutions matter in determining labour market outcomes, there are strong theoretical reasons to believe that product market regulations are also important, but there is little empirical evidence to support this. In addition, some theory suggests that the impact of product market competition on labour market outcomes varies with labour market institutions. There is, however, even less empirical evidence to support this latter prediction.
Our results have interesting implications for policy. First, widespread product market reforms will benefit workers and the economy as a whole through increased employment and higher real wages. Second, the presence of strong unions is not a reason to shy away from product market reform -if anything there is more incentive to reform as the employment benefits may be larger.
However, it is also under these circumstances that reform may be most resisted as existing workers have less to gain.
Introduction
Following the OECD Jobs Study (1994) a large literature has investigated the role of unions, taxes, and other labour market institutions in explaining variation in unemployment rates across countries.
1 In a recent contribution to this literature, Nickell et al (2005) find that changes in these factors can explain about 55% of the rise in European unemployment from the 1960s to the first half of the 1990s. However, it seems likely that changes in labour market institutions alone cannot explain the wide divergences in unemployment experiences across countries. For example, Blanchard (2005) argues that a complex interaction between institutions and other shocks provides an important part of the explanation.
In particular, conditions in the product market are also likely to play an important role. Theory suggests that product market competition is a key determinant of employment -in imperfectly competitive markets firms restrict output and thus employment. More intense competition pulls prices closer to marginal cost, increasing output demanded by consumers and, therefore, labour demanded by producers. A number of recent theoretical papers have emphasized the role of product market competition, as well as potentially important interactions between competition and labour market institutions. 2 A recognition of the role of competition also lies behind many of the current attempts to reform product markets in Europe, including those laid out in the Lisbon Agenda and the Services Directive.
Our work is related to three key literatures. First, as discussed above, there is a substantial empirical literature investigating the labour market determinants of unemployment. In general this work finds that labour market institutions, taxes and benefits have important effects on the level of employment, although the nature and size of the effects varies somewhat across studies.
Secondly, there is a body of theoretical work on the impact of product market regulations on employment and wages. Static equilibrium models of monopolistic competition in the goods market and bargaining over employment and wages in the labour market suggest that increasing product market competition increases employment and real wages. 3 Dynamic models of firms' labour demand in the presence of wage bargaining confirm these results. 4 These models also suggest that the employment increase is greater when workers bargain collectively, even when the workers' choice of bargaining regime is endogenised as in Ebell and Haefke (2004) .
Thirdly, there is a recent and smaller empirical literature on the impact of product market regulations on employment and wages. At the micro level, Bertrand and Kramarz (2002) look at the impact of entry restrictions introduced in the French retail industry to protect small businesses from large suppliers. They find that such restrictions reduced employment but did not have a significant effect on wages, possibly because most employees in this sector are paid the minimum wage. Kugler and Pica (2003) use micro data from Italy and find that strict product market regulations reduce the effects of labour market reforms on employment. Andersen, Haldrup and Sorensen (2000) find evidence that increased trade in the EU, possibly due to increased liberalisation through schemes such as the Single Market Programme, lead to increased wage convergence and an increase in cross border wage dependency. Pissarides (2001) finds a negative correlation between a measure of business start-up costs and employment rates across a sample of OECD countries.
Most similar to this paper, Nicoletti and Scarpetta (2005) estimate the impact of product market reforms on employment rates across OECD countries, as well as a range of potential interactions between product market reforms and labour market institutions. Consistent with the discussion above, they find that restrictive product market regulations have reduced employment rates in some OECD countries, particularly those where labour market institutions provide strong bargaining power to insiders. Our approach differs from Nicoletti and Scarpetta (2005) in a number of important ways. First, we use indicators of product market reforms that affect both traded and non-traded sectors of the economy, rather than a selection of seven regulated 'network' industries as in their case. Regulation in the industries they consider has very different characteristics to the barriers to entry and competition in the rest of the economy, and trends in these industries are unlikely to be representative of overall trends in product market regulation.
Secondly, we allow the impact of product market reforms to vary across different types of reform, rather than imposing strong a priori restrictions by calculating a single index of regulation. 5 Thirdly we investigate the parallel predictions of theory for real wages as well as employment. And finally, drawing on the underlying theoretical motivation, we explicitly model the impact of product market reforms on competition, as proxied by the average level of profits in the economy. Without this step the channel for the impact of product market regulations on employment and wages is not clear.
In summary, there is strong empirical evidence that labour market institutions matter in determining labour market outcomes, there are strong theoretical reasons to believe that product market regulations are also important, but there is little empirical evidence to support this. In addition, some theory suggests that the impact of product market competition on labour market outcomes varies with labour market institutions. There is, however, even less empirical evidence to support this latter prediction.
The structure of the paper is as follows. Section 2 sets out a theoretical framework. In section 3
we explain our empirical methodology and discuss the data. Section 4 presents the results, and a final section concludes.
5 Previous work has suggested that this is an important consideration. See Griffith and Harrison (2004) .
Theoretical framework
Product market competition provides a constraint on both the price-setting behaviour of firms and the wage-setting behaviour of unions. In a simple model firms set prices as a mark-up over wages, and the mark-up is determined by the elasticity of demand for their product. Increasing competition reduces the mark-up firms can apply, leading to increased output and hence employment. Unions bargain with firms to set a wage, in the knowledge that firms will take a mark-up over this wage. As such, unions know that high wages will be passed to consumers as higher prices and will result in lower output, more so when the elasticity of demand is higher.
Therefore, when unions care about employment as well as wages, increasing competition will lead them to further limit their wage bargaining. Hence, increasing competition in the product market will increase employment, and by more so when union bargaining power is high.
In this section we briefly illustrate this effect in a standard closed economy model of monopolistic competition in goods, in the presence of firm level union bargaining. The model is based closely on Chapter 15 of Carlin and Soskice (2005) , and consists of elements from the classic models of Dixit and Stiglitz (1977) and Blanchard and Kiyotaki (1987) . Very similar results arise in the model of Jackman, Layard and Nickell (1991) and in more recent work by Blanchard and Giavazzi (2003) and Spector (2004) amongst others. We also discuss the effect of competition on the real wage, and briefly consider the impact of coordinated bargaining at an industry or economy-wide level.
Monopoly firms, monopoly unions
Consider a closed economy with N sectors, each consisting of one firm and one consumerworker, and each represented by one union. Firms use labour to produce a single good, and the goods are imperfect substitutes. Worker-consumers have constant elasticity of substitution preferences and an increasing aversion to work. 6 Firms monopolise their sectors and unions monopolise firms, as they control all of the labour in their sector. 
where Π are profits and w is the cost of a unit of labour. The resulting first order condition gives us the price-setting schedule:
(1)
As competition increases, the relative price tends to the cost of labour, i.e. as
Each monopoly union can set the real wage that maximises its utility, subject to the firm's pricesetting behaviour, and constrained by the elasticity of demand in the product market. The union's utility is that of the representative worker, consisting of the workers income minus the disutility of work. Therefore, the union solves: 
where U is the union's utility function, σ is the employment elasticity of the disutility of employment (and is greater than one if the marginal disutility of employment is increasing), and φ is a scaling parameter. The resulting first order condition gives us the wage-setting schedule:
As competition increases, the real wage tends to the marginal disutility of effort, i.e. as Taking logs of (1) and (2) By symmetry, the prices in all sectors are the same and therefore log p=0. An equilibrium is an employment level where the real wage is acceptable to both wage setters and price setters, i.e.
PS WS
w w log log = .
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We can express competition in terms of the mark-up, 1 1 − = η µ , and therefore
Solving the above equations and using this expression for the mark-up yields:
We can compare this, first, to a situation with imperfect product market competition but no unions (equation 6), and, second, to the perfectly competitive outcome (equation 7):
[ ] As we would expect (6) it is also clear that an increase in product market competition that reduces the mark-up will increase employment, and will increase it more in the presence of a monopoly union. This is the key intuition that we attempt to investigate empirically.
In our empirical approach we use country level measures of collective bargaining coverage and trade union membership to capture variation in the nature of wage and employment setting.
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One way to interpret this is that countries with a higher proportion of workers covered by collective bargaining agreements or belonging to unions correspond more closely to the doublemonopoly case, while countries with lower levels of bargaining coverage or union membership correspond more closely to the single firm-monopoly case. For example, we could think of countries with higher levels of bargaining coverage or union membership as having a higher proportion of sectors characterized by the double-monopoly case.
An alternative interpretation is that collective bargaining coverage or union membership are summary measures of workers' bargaining power in a setting where there is bargaining between firms and unions. Union power may be constrained by a number of factors such as regulations on the right to strike, the extent of control over the workforce or the presence of other unions. At one extreme of workers' bargaining power lies the monopoly union and at the other extreme is the single firm monopoly, with a range of bargaining power in between. The intuition described above then has an equivalent as follows: an increase in product market competition that decreases the mark-up will increase employment more when workers' bargaining power is higher.
Wages
In the model described above, the effect of increased competition on real wages is independent of union bargaining power. The real wage is entirely determined by product market conditions and it increases with competition; it follows from (3) that it is given by:
The result that the real wage is independent of union bargaining power is a direct consequence of the assumption that firms can set prices and employment conditional on the bargained wage. In this right to manage framework firms set prices as a mark-up over the bargained wage and the impact on the general price level offsets any increase in the bargained wage. If, on the other hand, we assume efficient bargaining, where firms and unions bargain over employment and the real wage simultaneously, then the real wage becomes a positive function of union bargaining power -workers are able to capture a proportion of the available rents that is increasing in their bargaining power. In this case an increase in competition that reduces the available rents will increase the real wage by a smaller amount when workers have higher levels of bargaining power. Competition hurts individuals as workers but, through its effect on the price level, benefits them as consumers.
As discussed in Blanchard and Giavazzi (2003) , while efficient bargaining may not be a complete description of the actual bargaining processes, it does capture the possibility that, when there are rents, stronger workers may be able to obtain a higher wage without suffering a decrease in employment, at least in the short run. To the extent that this is the case, we would expect to see that the positive impact of competition on wages is smaller when workers have more bargaining power.
Another consideration with regard to wages concerns the role of fixed capital. In the presence of fixed capital in the production function, workers and firms will bargain over the resulting quasirents. Spector (2004) shows that in this case the overall impact of product market competition on wages may be negative, as the reduction in workers' rents and quasi-rents more than offsets the reduction in the price level.
A note on coordination
Finally, an important characteristic of union bargaining is the degree to which unions coordinate their activities. Calmfors and Driffill (1988) argue that there should be a U-shaped relationship between employment and the degree of coordination. The reason for this is that unions have an incentive to coordinate in sectors that are close substitutes in order to decrease the elasticity of demand for their (combined) product. However, as the combined union becomes larger the effect of its wage demands on aggregate prices increases. Its members suffer from this and workerconsumers therefore moderate their demands, and employment increases. In this way an intermediate level of coordination, at the industry level for example, results in the lowest employment, since union bargaining power is high, but worker-consumers have little incentive to take into account the impact of their wage demands on the aggregate price level.
To the extent that true economy-wide coordination does lead to more moderate wage demands,
we should expect to see that the interaction between product market competition and measures of union density or bargaining coverage is less strong in coordinated countries. However, to the extent that the main effect of coordination is to increase workers' bargaining power we should expect to find that the impact of competition on employment is larger (and the impact on wages smaller) in more coordinated economies. 12 We test for these effects in the robustness section.
Testable predictions
From this discussion we take the following empirical predictions to the data:
1. Increased product market competition reduces unemployment.
2. The reduction in unemployment is larger when workers' bargaining power is higher.
3. Increased product market competition increases the real wage.
4. The increase in the real wage may be smaller when workers' bargaining power is higher, to the extent that bargaining deviates from the right to manage framework.
Empirical implementation and data
The discussion above suggests that competition will affect the unemployment rate and real wages, and will do so differently in economies with different labour market institutions. We are therefore interested in empirically exploring the following relationships:
where i indexes countries and t years, UR is the unemployment rate, µ is a measure of the average level of profits firms earn, BP i1 captures labour market regulations that indicate the bargaining power of workers in the economy (at the start of the sample period -see below), LMR it is a vector of other labour market regulations and institutions, and it X contains a set of cyclical and other controls, including a measure of the deviation of output from trend growth, the real exchange rate and the change in the inflation rate. it X also contains the public sector employment rate to control for any potential impact of public sector employment in crowding out private sector employment. Of course public and private sector employment are likely to be jointly determined, so we check that our results are robust to dropping this variable from the set of controls. We do the same for the other controls, and also check that the results are robust to using employment rather than unemployment as the dependent variable. Country fixed effects are captured by country dummies, f i , and common macro shocks by year dummies, t t .
We capture the extent of product market competition by the average level of firm profitability in the economy, µ. Therefore, a key issue in estimating (9) and (10) is the potential for measurement error and endogeneity of µ. For example, a positive demand shock might increase both output and firm profitability. We pay careful attention to instrumenting µ using policy reforms to product markets. We show that the reforms we use affect average profitability in the economy in a sensible way and we confirm the power of our instruments. Our approach assumes that such reforms affect labour market outcomes only through their impact on competition and not directly, and we test the statistical validity of these exclusion restrictions. In order to identify the key parameters of interest separately from other cross country differences we need to have indicators of product market regulations and reforms that vary differentially over time across countries or industries.
In examining how the effect of competition depends on labour market institutions we focus on labour market characteristics that affect workers' bargaining power. We capture this using indicators of collective bargaining coverage and trade union membership, which in themselves may be endogenous: for example, an adverse shock on employment or wages may trigger an increase in union membership. Therefore, we use initial values of coverage and union density to capture variation in workers' bargaining power across countries. The implicit assumption is that bargaining power does not change significantly over time, and the data suggests that this is not an unreasonable assumption, particularly for bargaining coverage.
Data
In order to investigate these issues empirically we need data on (i) unemployment and wages, (ii) the extent of product market competition and indicators of exogenous product market reforms, (iii) labour market regulations, and (iv) other country characteristics. We discuss each of these in turn. The composition of the sample, sources and descriptive statistics are given in a data appendix.
Unemployment and wages
We use the OECD's standardised unemployment rate, which is the number of unemployed persons as a percentage of the civilian labour force. This is important because, in general, decreases in the unemployment rate are associated with increases in participation (e.g. see Blanchard (2005) ). Our story is one of bargaining power and the medium run equilibrium in the labour market, so we are keen to isolate these from participation effects. However, we also check that our results are robust using employment rather than unemployment as a dependent variable.
We use two alternative measures of real wages. First we use a real wage index for manufacturing. Unfortunately, comparable wage data is not available for all countries in our sample at the total economy level. We therefore also use total economy labour costs, which includes payroll taxes, and control for the tax wedge and find similar results to manufacturing.
Precise definitions, means and standard deviation of these variables are shown in Table A .2 in the data appendix.
Product market competition and reforms
We capture changes in the extent of competition using a measure of the average level of firm profitability.
13 In a simple model of bargaining such as that set out in Section 2 this corresponds closely to the equilibrium mark-up over costs. This measure is pro-cyclical and varies both within and between countries (see Table A .2 in the Data Appendix). 17 We therefore include a measure of deviation from trend output growth and the change in the rate of inflation to control for country specific business cycles, as well as the real exchange rate to control for trade shocks. In addition, country dummies control for any differences in measurement that are constant over time.
At first the fact that average profitability trends upwards over time may seem to conflict with most preconceptions about changes to the degree of competition associated with product market reforms, globalisation and opening to trade. One explanation, discussed in Blanchard and Giavazzi (2003) and Boulhol (2004) , is that upwards trending measured firm profits could be a short term response to reductions in the bargaining power of workers. The intuition is that declining bargaining power reduces the share of rents captured by workers in higher wages, and increases the share that are measured in firms' profits. 18 In the long term, the increase in profitability associated with declining workers' bargaining power would be expected to lead to entry and a reduction of rents to their previous level, but to the extent that these effects occur with lags it is possible for the rent transfer effect to dominate the entry effect during the transition period. We control for these types of changes by including time-varying measures of labour market institutions in all specifications. In addition, any trends that are common across countries will be captured by year effects.
Finally, one drawback of our measure is that it contains the implicit assumption of constant returns to scale. This measure of profitability is biased downwards (upwards) in the presence of increasing (decreasing) returns to scale. However, since industrial structure does not change very quickly over time, any bias that might arise due to different levels of increasing returns to scale across countries should be captured by the fixed country effects in our econometric analysis.
Similarly, any trends that are common across countries will be captured by year effects.
Key to our identification strategy is using time-varying indicators of product market reforms for each country. We use information on four types of reform -the implementation of the EU Single Market Programme (SMP), changes in tariff and non-tariff barriers and the burden of government bureaucracy.
The SMP was concerned with eradicating cross-country differences in product and service standards, administrative and regulatory barriers, VAT and capital controls which inhibited the free flow of goods, services and factors of production between EU countries. Of the 14 countries in our sample, seven were involved in the programme (Belgium, Denmark, France, the United Kingdom, Italy, the Netherlands and Portugal) and seven were not (Australia, Austria, Canada, Finland, Norway, Sweden, the USA). We also exploit the fact that, among participants, the SMP both had a differential effect across countries and was implemented at different rates. Market Scoreboard and we modify our variable accordingly using differences across countries in the average rate of implementation. 19 We combine these sources of variation to construct a variable that indicates the percentage of industry liberalized over time.
We also use three other indicators to supplement the variation provided by the Single Market The second is an index of average tariff rates. This is constructed by the Fraser Institute using data from a number of sources, including the World Bank, the OECD, UNCTAD and GATT.
The third is a similar measure of the extent of non-tariff barriers to trade available for the 1990s.
This is based on survey questions on hidden import barriers and the cost of importing equipment to measure changes in the trade environment that are not captured in the SMP variable.
A description of the sources for these variables and their means and standard deviations are provided in Table A .3 in the data appendix.
In the results reported below we pay careful attention to showing that these reforms provide powerful instruments for the degree of profitability (in that they enter significantly in the first stage regression) and that they are valid instruments (in that they can be excluded from the second stage).
Labour market regulations
The labour market variables that we use fall into two categories: those that directly reflect worker bargaining power, which we use in the interaction with competition, and those that have been shown in the literature to affect unemployment, which we use as controls. The proportion of workers who are paid wages determined by firm/union bargaining whether or not they belong to a union (referred to as bargaining coverage), and the proportion of workers who are actual members of a union (referred to as union density) fall into the first category. We find bargaining coverage a more convincing and accurate measure of bargaining power, and use it in the first instance, changing to union density for robustness. 20 An index of employment protection legislation, the benefit replacement ratio, the tax wedge between the production wage and the consumption wage, and a measure of the degree of coordination of bargaining in the economy fall into the second category.
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19 The scoreboard is available at http://europa.eu.int/comm/internal_market/score/index_en.htm 20 The classic example is that of France, which has the lowest union density in our sample (12.5%), but a very high level of bargaining coverage (90%).
Results
We now turn to an empirical investigation of the predictions set out in Section 2. We start by considering the first stage, or reduced form, regression of average profitability on the indicators of product market reforms, before moving on to the main results examining the effects of changes in competition on employment and wages.
The effect of product market reforms on average profitability
The first stage regression of average profitability on indicators of product market reforms and all other controls takes the following form:
where it PMR represents a vector of time and country varying indicators of product market regulation, it LMR represents a vector of time and country varying indicators of labour market regulation (which are also included in the employment and wage regressions later on), and X includes the output gap, changes in inflation, the real exchange rate, and the share of employment accounted for by the public sector, as discussed in Section 3.
All the product market variables are increasing with liberalisation, so a negative coefficient suggests that reforms which liberalise product markets are associated with lower average profitability. Column (1) in Table 1 shows the first stage using the SMP variable alone. We can see that it is highly statistically significant and negative, meaning that entering the SMP had a negative impact on average profitability, which we interpret as a positive impact on competition.
The magnitude of the SMP effect is such that, if the SMP affected 50% of industry, as it did in the case of the UK for example, then we estimate that economy-wide average profitability decreases by 3 percentage points as a result. 22 In Column (2) we add in several other product market reforms, and the four variables together are significant at the 1% level. This is the first stage regression used to identify the linear competition effect in column (3) of Table 2 .
We estimate equations (9) and (10) both for the linear case (restricting α 2 and β 2 to be zero) and including the interaction terms with bargaining power (α 2 and β 2 non-zero). Therefore we need reduced forms for both the linear variable and the interaction. In column (3) we interact the product market reforms with bargaining coverage. In the long run, when the number of firms in the economy is endogenous, Blanchard and Giavazzi (2003) show that the equilibrium level of rents in the economy depends on both entry costs and workers' bargaining power, which justifies including these interactions in the first stage. 23 We show at the bottom of column (5) of Table 2 that the excluded instruments have strong explanatory power, in the sense that they are jointly significant at the 1% level and have a partial R-squared of about 9%. In column (4) we show the reduced form for the interaction term, which has similar properties. 
Main Results
We now turn to the estimation of the determinants of unemployment, as expressed in equation (9). In Table 2 we start in column (1) by looking at the relationship between labour market regulations and the unemployment rate. The results are consistent with those in Nickell et al (2005) , and several other studies, in that taxes and the benefit replacement rate have a significantly positive effect on unemployment and coordination has a negative effect, whereas employment protection legislation has no significant effect on its own. 24 The output gap has a significant negative coefficient as expected, the change in the inflation rate is not significant, and the real exchange rate has a significant negative coefficient, indicating that a more appreciated exchange rate is associated with a lower equilibrium level of unemployment. The coefficient on the public sector employment rate is significantly higher than minus one, suggesting that unemployment decreases less than one-for-one with an increase in public sector employment. In the robustness section we show that the results are robust to dropping some of these controls.
In column (2) we include the linear effect of average profitability on unemployment. The significant positive coefficient suggests that increasing competition (a decrease in profitability) decreases the unemployment rate. Controlling for the endogeneity of competition by using our IV estimator in column (3) indicates that the OLS estimates are negatively biased, as the coefficient becomes more positive when we instrument. This is as expected: for example unobserved shocks that increase profitability are likely to decrease unemployment. Instrumenting will also help to reduce any attenuation bias that may be present due to classical measurement error in profitability. At the bottom of column (3) we present diagnostics showing the strength and validity of the excluded instruments. The p-value and partial R2 of the excluded instruments suggest that they have power, and the Hansen test suggests that we can not reject the overidentifying restrictions that the policy reform variables can be excluded from this regression. In columns (4) and (5) we look at how the impact of increased competition varies with collective bargaining coverage, measured at the beginning of the sample period to mitigate potential problems of endogeneity. In columns (6) and (7) we consider the equivalent interaction with union density. The results provide evidence of interaction effects with both bargaining coverage and union density, and in both cases they are as theory predicts: an increase in competition decreases the unemployment rate more so in the presence of strong worker bargaining power. In the case of bargaining coverage the interaction effect becomes slightly larger once we instrument, whereas with union density the interaction becomes smaller, but the linear effect larger. We have no strong a priori reason to believe that the direction of the bias in the interaction term should be positive or negative. However, the mean effect in both cases increases, which is consistent with the hypothesis that any bias in profitability dampens the estimated effect of competition. At the bottom of columns (5) and (7) the p-values for the test of significance of the excluded instruments and the partial R2 suggest that the instruments have power. In column (5) we cannot reject the validity of the overidentifying exclusion restrictions, while in column (7) we can not reject at the 5% level, but can at the 10% level.
What are the economic magnitudes of these effects? The magnitude of the results in column (3) suggest that a 3 percentage point drop in profitability predicted for the UK's entry into the SMP would, all else equal, result in a decrease in the unemployment rate of 0.51 of a percentage point (17*-0.03). To assess the magnitude of the interaction in column (5) we can compare the effect of a 3 percentage point drop in profitability on economies that have a bargaining coverage one standard deviation either side of the mean (which is 75%). An economy with an initial coverage of 53%, somewhere between that of Canada (39%) and the UK (64%), will experience a decrease in the unemployment rate of 0.59 percentage points (-0.03*(-0.27+0.38*53)), whereas an economy with an initial coverage of 97%, similar to that of Austria (99%), will experience a decrease of 1.08 percentage points (-0.03*(-0.27+0.38*97)), a difference of half a percentage point. The coefficient when we use union density is smaller and the comparable difference in the unemployment effect between a low density economy and a high density economy is 0.21 percentage points, again corresponding to one standard deviation either side of the cross-country mean. The smaller interaction effect with union density is consistent with our view that, perhaps, it does not measure bargaining power as well as coverage. ) and then look at real total labour costs (in the right hand panel) which we have for the whole economy. We use the appropriate measure of profitability in each case.
In column (1) when we include profitability in manufacturing in an OLS regression on real wages we find no impact. In column (2) we use an instrumental variables estimator to control for the potential endogeneity of profitability. At the bottom of the table we show that the instruments are both powerful and valid for profitability in the manufacturing sector. The significant negative coefficient on profitability suggests that competition has a positive effect on wages. The difference between the OLS and IV estimates suggests that the OLS coefficient is biased upwards, as would be expected if there was a positive correlation between profitability and wages due to unobserved shocks or other factors. As before, instrumenting will also help to reduce any attenuation bias that may be present due to classical measurement error in profitability.
Consider as before the impact of joining the SMP on a country such as the UK where 50% of industry was expected to be affected. The coefficient (standard error) on the SMP variable in the first stage for manufacturing is -0.0019 (0.0003), suggesting that the impact of the SMP was to reduce average profitability in UK manufacturing by about 9 percentage points (0.0019*50). The coefficient on profitability in column (2) of Table 3 implies that the predicted impact of the SMP in UK manufacturing was an increase in the real wage of about 5.4%.
In column (3) we include the interaction with bargaining coverage in an OLS regression, and in column (4) we use our IV estimator. Recall from Section 2 that, to the extent that bargaining deviates from right-to-manage, we expect the positive impact of competition on real wages to be smaller in countries where workers have high levels of bargaining power. The results in column (4) are consistent with this prediction, although the interaction is only significant at 10%. Using the same 9 percentage point reduction in average profitability as in the example above, the size of the effect is such that a low bargaining coverage country (53% as before) will experience an increase of about 4.5% in real wages (-0.09*(-79+0.55*53)), whereas a high coverage country (97% as before) will experience an increase of only 2.3% (-0.09*(-79+0.55*97)). Theory suggests that workers should be better off in all countries and our results are consistent with this:
even with a coverage of 100% the interaction effect does not outweigh the linear effect. To investigate this further, and in particular to see whether there is an interaction effect at the level of the total economy, we also use data on real labour costs per hour worked as a proxy for wages in the right hand panel of Table 3 . In column (5) we run the equivalent OLS specification to column (3) on the same sample and see that the coefficients on the competition measures are broadly similar, suggesting that labour costs is a good proxy for wages (conditional on the other controls). The coefficients on the tax wedge and other labour market controls are quite different. This is because they are, in part, controlling for differences between labour costs and wages. In particular the coefficient on the tax wedge is now positive and significant, as would be expected
given that payroll taxes are included in labour costs.
In column (6) we run the same regression but now using data for the whole economy for the same combination of country-year observations. The basic results are very similar to the manufacturing results, although the size of both coefficients on the competition measures is about twice as large. However, as we shall see below, after accounting for the different means of the variables and different effects of the product market reform variables on average profitability between the two samples, the overall predicted effects of product market reforms on real wages is similar.
In column (7) we run the same regression as in column (6) but now for the larger sample for which we have data on labour costs rather than wages (see data appendix for details). This makes little difference. In column (8) we use our IV estimator to control for possible endogeneity of profitability. As with wages in manufacturing we see that the direction of the OLS bias on the overall effect is positive. Consider the same 3 percentage point reduction in average profitability as a result of the SMP as in the total economy example for unemployment. The size of the effect in column (8) is such that a low bargaining coverage country (53% as before) will experience an increase of about 2.4% in real wages (-0.03*(-176+1.80*53)), whereas a high coverage country (97% as before) will experience an increase of only 0.1% (-0.03*(-176+1.80*97)). Table 4 further quantifies the economic significance of our estimates by comparing the actual changes in unemployment and wages for each country between 1988 and 1998 (the years between which we have a balanced panel of countries) to the predicted changes from product market reforms based on our estimates. In each case we first examine the predicted impact of the SMP for participant countries, and then the predicted impact of changes in all the product market reform variables. In all cases we have controlled for common year effects and country-specific business cycles and macroeconomic shocks, so changes are relative to the cross-country average.
Economic significance
For unemployment we have also controlled for the share of employment in the public sector. The predicted changes use estimates from column (4) of Tables 2 and 3 respectively.
Beginning with the impact on unemployment, the table shows that the predicted effects of product market reforms in reducing unemployment are substantial. For some of the countries the SMP variable accounts for a large part of the impact, but the other product market variables also explain a significant amount of variation. For example, our estimates suggest that the SMP was associated with a 1.1 percentage point reduction in the unemployment rate in Portugal, while all the product market reforms that we measure were together associated with a 2.6 percentage point reduction. This compares with an actual reduction in the unemployment rate relative to the crosscountry average trend of 1.1 percentage points. Thus factors other than product market reforms appear to have been responsible for an increase in the unemployment rate relative to the crosscountry average trend of 1.5 percentage points. Overall the predicted changes due to all the product market reforms are positively correlated with the actual changes across countries, with a correlation coefficient of 0.35.
The predicted effects for real manufacturing wages are also substantial. The impact of the SMP makes up a larger amount of the total variation than in the case of total economy unemployment, which is perhaps unsurprising given that the main impact of the SMP was in manufacturing industries. Overall, the predicted changes due to all the product market reforms are again positively correlated with the actual changes across countries, but the correlation coefficient is lower than before at 0.20. Thus, while the predicted impact of product market reforms on both unemployment and wages is highly significant in economic terms, in both cases there remains a significant amount of variation over time that is not explained by reforms to product markets. All columns are calculated using de-trended values, controlling for the business cycle, the real exchange rate and changes in the inflation rate, and, in the case of unemployment, the public sector employment rate. * This is the 1988 to 1997 difference, due to lack of wage data for France in 1998.
Robustness
We now turn to a number of potential robustness concerns. First, we investigate whether our results are robust to controlling for the level of bargaining coordination. We then consider two forms of measurement error -we use an alternative measure of the cost of capital that does not assume open capital markets, and we use employment, rather than unemployment, as the dependent variable. We also test that our results are robust to the set of control variables included. These are discussed in turn.
The first concern is whether our main results are robust to controlling for the level of bargaining coordination. As discussed in Section 2, to the extent that true economy-wide coordination does lead to more moderate wage demands, we should expect to see that the interaction between product market competition and measures of union density or bargaining coverage is less strong in coordinated countries. However, to the extent that the main effect of coordination is to increase workers' bargaining power we should expect to find that the impact of competition on employment is larger (and the impact on wages smaller) in more coordinated economies.
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To investigate this we split the countries in our sample into three groups according to the average value of their coordination index. The highly coordinated countries are Austria, Denmark, Finland, The Netherlands and Norway; the intermediates are Belgium, France, Italy, Portugal and Sweden; and the low coordination countries are Australia, Canada, the UK and the USA.
26 In the first column of Table 5 we extend the specification in column (4) of Table 2 to include interactions between dummies for the high and intermediate coordination groups and the average level of profitability, as well as interactions between these and the level of bargaining coverage.
If the interaction effect between increased competition and bargaining coverage is indeed less strong in highly coordinated countries we would expect to see a significant negative coefficient on the three-way interaction between average profitability, bargaining coverage, and the dummy for the highly coordinated group. While the estimated coefficient is indeed negative it is insignificant, and the same is true for all of the additional interactions.
In the second column we test the simpler alternative hypothesis -that the main effect of coordination is in fact to increase worker bargaining power. In other words, any incentives that coordinated worker-consumers have to moderate their wage demands are more than offset by an increase in their bargaining power due to the lower elasticity of demand for their (combined) product. To test this we drop both of the three-way interactions and include only the interactions between the dummies for the highly coordinated and intermediate groups and the average level of profitability. As well as a significant positive coefficient on our usual interaction between average profitability and bargaining coverage, we also find significant positive coefficients on both of these additional interactions. This provides some evidence in support of the hypothesis that the main effect of coordination is in fact to increase worker bargaining power. Thus the largest effect of increased competition on employment is in countries where bargaining coverage is high and coordination is also intermediate or high. In columns (3) and (4) we repeat the same test for the log of real labour costs per hour in the total economy and the results are very similar.
27 As before our previous results are robust and the three-way interactions between profitability, the coordination dummies and bargaining coverage are insignificant in column (3). In column (4) the interaction between profitability and the high coordination dummy is positive and significant, but only at the 10% level. These results suggest that our main result for labour costs is fairly robust across different measured levels of coordination, and that as above the main effect of coordination is if anything to increase workers' bargaining power. 27 We do not use the manufacturing real wage index because the country coverage is less good (we lose Portugal and most of Norway), as described in the discussion of the main results. However, the results using the manufacturing real wage index are similar.
A second concern is whether our results are sensitive to our measure of the cost of capital. In our main results we use the US long term interest rate to proxy variation over time in the cost of capital for all countries. This assumes that capital markets are fully open throughout the sample period. If capital markets were liberalized by some countries during the sample period in a way that was correlated with reforms to product markets this could potentially affect our results. To check the robustness of our results we re-ran all results assuming that capital markets are fully closed, and hence domestic interest rates are a better proxy for changes in the cost of capital. Our main results are robust to this change.
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We also check that our main results are robust to the set of control variables included. For example, if we drop the change in the inflation rate, the real exchange rate and the public sector employment rate from the specification in column (5) of Table 2 Another potential measurement concern is with our use of the unemployment rate as the dependent variable. To investigate this we instead use the log of employment as the dependent variable, and include the size of the labour force as a control, as well as the log of public sector employment. Columns (1) and (2) in Table 6 show the OLS and IV estimates from this regression. The key difference between this and the unemployment regressions is that we no longer restrict the coefficient on the labour force to equal one. The key coefficients on profitability, and the interaction between profitability and bargaining coverage, are robust to this change of specification. In column (3) we drop the log of public sector employment and the main results are again unchanged.
28 For example, for the instrumented unemployment regression (Table 2 column 3) the coefficient (standard error) on profitability, for the 185 observations for which the domestic interest rate is available, is 12.792 (4.777). In Table 2 column (5) the coefficients (standard errors) on profitability and the profitability*bargaining coverage terms are -1.093 (9.100) and 0.168 (0.103) respectively. For the instrumented wage regression, using real labour costs per hour for the total economy ( The magnitude of the estimated effects in Table 6 are very similar to those using the unemployment rate. For example, consider again the impact of joining the SMP, which is associated with on average a 3 percentage point reduction in profitability, for a country with high bargaining coverage (97% as before). Using the estimates from column (2) of Table 6 , this is associated with a 0.95% increase in employment (0.03*(-0.042+(-0.0037*97)), which is comparable with a predicted reduction in the unemployment rate of 1.08 percentage points calculated from column (5) of Table 2 . The equivalent changes for a low bargaining coverage country (53% as before) are a 0.46% increase in employment predicted by column (2) of Table 6 (0.03*(-0.042+(-0.0037*53)) and a 0.59 percentage point reduction in the unemployment rate predicted by column (5) of Table 2 .
Conclusion
Attention has focused on labour market institutions as the main determinant of unemployment, but recent work suggests that they can not fully explain the variation across countries and over time. In this paper we have used time varying information on product market reforms to test theoretical predictions that higher levels of competition increase employment and real wages.
We have also examined whether the increase is larger for employment and smaller for real wages when workers' bargaining power is higher.
Empirically we have shown that the significant product market de-regulation experienced in the 1990s by some OECD countries was associated with an increase in competition as measured by average firm profitability. Such exogenous increases in competition are further associated with increases in aggregate employment and the real wage. We estimate that in countries with higher levels of collective bargaining coverage and/or union density the increase in employment is more pronounced, and the increase in real wages less so. Although some of the key reforms that we have used specifically targeted manufacturing, we find that even manufacturing workers with very high bargaining coverage were, in real wage terms, better off as a result of the product market reforms.
Data Appendix
Our data consist of an unbalanced panel on 14 countries over the period 1986-2000. Table A.1 shows the structure of the panel. Spain and Greece are excluded from the analysis due to a lack of data availability, and Germany is excluded due to re-unification, which is likely to have swamped any effects from product market reform. The second panel of Table A .1 shows the mean and standard deviation of our measure of profitability. It is important to note that the inclusion of country dummies in all specifications controls for average differences across countries in the level of measured profitability due to differences in measurement or other differences that are constant over time. Thus the main results are identified from differential within-country changes over time. 
